The production of hydrogen sulfide limits myocardial ischemia and reperfusion injury and contributes to the cardioprotective effects of preconditioning with endotoxin, but not ischemia in the rat.
We investigated whether (endogenous) hydrogen sulfide (H2S) protects the heart against myocardial ischemia and reperfusion injury. Furthermore, we investigated whether endogenous H2S is involved in the protection afforded by (1) ischemic preconditioning and (2) the second window of protection caused by endotoxin. The involvement of one of the potential (end) effectors of the cardioprotection afforded by H2S was investigated using the mitochondrial KATP channel blocker, 5-hydroxydecanoate (5-HD; 5 mg/kg). Animals were subjected to 25 min regional myocardial ischemia followed by reperfusion (2 h) and were pretreated with the H2S donor, sodium hydrosulfide (3 mg/kg i.v.). Animals were also subjected to shorter periods of myocardial ischemia (15 min) and reperfusion (2 h) and pretreated with an irreversible inhibitor of cystathionine-gamma-lyase, dl-propargylglycine (PAG; 50 mg/kg i.v.). Animals were also pretreated with PAG (50 mg/kg) and subjected to either (1) ischemic preconditioning or (2) endotoxin (1 mg/kg i.p.) 16 h before myocardial ischemia. Myocardial infarct size was determined by p-nitroblue tetrazolium staining. Administration of sodium hydrosulfide significantly reduced myocardial infarct size, and this effect was abolished by 5-HD. Administration of PAG (50 mg/kg) or 5-HD significantly increased infarct size caused by 15 min of myocardial ischemia. The delayed cardioprotection afforded by endotoxin was abolished by 5-HD or PAG. In contrast, PAG (50 mg/kg) did not affect the cardioprotective effects of ischemic preconditioning. These findings suggest that (1) endogenous H2S is produced by myocardial ischemia in sufficient amounts to limit myocardial injury and (2) the synthesis or formation of H2S by cystathionine-gamma-lyase may contribute to the second window of protection caused by endotoxin.